Introduction
have reported two patients who developed the clinical and biochemical features of gout while receiving L-dopa for parkinsonism. Elevation of the serum uric acid may occur more commonly without arthropathy though misleading measurements can result from L-dopa interfering with non-specific assay techniques (Cawein and Hewins, 1969) . The mechanism by which L-dopa induces gout is not known. Two patients have recently been encountered who developed gout while taking L-dopa in combination with a decarboxylase inhibitor; one was receiving carbidopa and the other a-methyldopa.
Case reports
Case no. 1, aged 52 years, first noticed tremor in his left hand 10 years ago. This spread to involve the left leg and idiopathic parkinsonism was diagnosed. In 1968 he underwent stereotactic thalamotomy. His tremor improved but his speech and gait deteriorated. There was no family history of parkinsonism or gout and no previous encephalitis or exposure to neurotoxic materials. He developed mild tremor on the right. Cogwheeling was present at both wrists and his tendon reflexes were brisk on the left. He was initially treated with benzhexol (4 mg/day) and then L-dopa (5-5 g/day). In March 1973 he started taking carbidopa 100 mg/day, the dose of L-dopa being reduced to 2 5 g/day because of dyskinesia.
Three months after starting carbidopa he developed acute pain, swelling and erythema in the left great toe. This resolved spontaneously over a week. After a week free of pain his symptoms returned. His serum uric acid was found to be 6-9 mg100 ml. Gout was diagnosed and he was given allopurinol 300 mg/day. A week later the dose was reduced to 200 mg/day and pain returned in his left great toe. He returned to 300 mg/day and has been free of pain since. The dosage of carbidopa and L-dopa has not been changed. His serum uric acid in January 1974 was 4-2 mg/100 ml. Allopurinol was stopped for 1 week in order to estimate his urinary output of uric acid, which was found to be 0-98 g over 24 hr (normal up to 0 4 g).
Case no. 2, aged 75 years, offered a 20-year history of parkinsonism. His initial symptoms were tremor of both lower extremities which progressed slowly. He also experienced bradykinesia manifested by difficulty in arising from the sitting and supine positions. His gait displayed slowness, shuffling, festination, and propulsion. His balance was impaired. Speech was of low tone and poor quality. Sialorrhoea and dysphagia were present. There was no family history of gout. Previous routine blood tests had shown normal concentrations of uric acid.
For several years he had been treated with procyclidine, 5 mg three times daily. In October 1970 he was started on L-dopa and a-methyldopa. The dose of the former agent was increased to a daily intake of 2-25 g, and the latter to a maintenance level of 0 75 g/day.
Two years after starting L-dopa and a-methyldopa the patient developed severe pain in both knees. The serum uric acid was 9-2 mg/100 ml. Allopurinol was prescribed, 100 mg twice daily, and his arthralgia improved. The serum uric acid fell to 8-4 mg/100 ml and then to 5-8 mg/100 ml; allopurinol was continued at the same dose for 6 months. Three months following the termination of allopurinol, the uric acid concentration was 7-7 mg/100 ml. He remained free of joint pain on 2 5 g/day of L-dopa and 0 75 g/day of ax-methyldopa for 7 months, when joint pains recurred. Serum uric acid was 8-7 mg/100 ml, and allopurinol 100 mg twice daily was restarted. He continues on this regimen.
Discussion
It is concluded that decarboxylated metabolites of L-dopa, such as the catecholamines, are unlikely to be involved in producing the disturbances of uric acid metabolism seen in patients receiving L-dopa. L-dopa, or the products of 3-0-methylation and transamination may be responsible.
There is no evidence that the decarboxylase inhibitors, carbidopa or a-methyldopa, induce gout by themselves, so it is probable that their administration together with L-dopa leads to accumulation of a product causing hyperuricaemia. L-dopa itself is one possible candidate for this role. Comparison of plasma levels of L-dopa in patients on maximum tolerated dosage with and without a decarboxylase inhibitor indicates that while peak plasma concentrations are similar, blockade of decarboxylation leads to more sustained levels of L-dopa (Reid et al., 1972) ; the areas under the plasma concentration curves, representing the quantity of levodopa in the blood, are increased.
There have been a number of studies involving administration of high doses of 3-0-methyldopa (30MD) to parkinsonian patients (Gauthier et al., 1971; Muenter, Sharpless and Tyce, 1972; Calne, Reid and Vakil, 1973) but abnormalities of serum uric acid have not been reported in these investigations. Beeause of the more limited experience with 3OMD comparcd with that of L-dopa, these negative findings cannot be regarded as firm evidence against incriminating a 3-0-methylated metabolite in gout.
If L-dopa is not itself responsible for the development of gout, the most likely metabolite to be involved is a transamination product. Analysis of the urine of patients receiving L-dopa with and without decarboxylase inhibition has shown that a major shift towards transamination is induced by blocking decarboxylation (Sandler et al., 1974) . The shunting of L-dopa down transamination pathways could lead to accumulation of a toxic product responsible for hyperuricaemia.
Further studies are desirable to obtain evidence on whether L-dopa itself or a transaminated metabolite is responsible. As L-dopa and its metabolites are physiological substances, such investigations may even contribute to the elucidation of the metabolic disturbances underlying spontaneous gout. 
